The potential role of incorporating real-time PCR and DNA sequencing for amplification and detection of 16S rRNA gene signatures in neonatal sepsis.
This study aimed to explore whether 16S rRNA gene amplification by real time PCR and sequencing could serve as genetic-based methods in rapid and accurate diagnosis of neonatal sepsis. This case control study was conducted on 40 neonates suffering from sepsis like manifestations recruited from the neonatal intensive care unit of Menoufia university hospital over a period of 6 months. Their blood samples were used for paired analysis of bacterial growth using BACTEC 9050 instrument and real time PCR assay with subsequent DNA sequencing for bacterial species identification. The detection rate of culture proven sepsis was 70%. By using real time 16S r RNA PCR amplification method, the detection of bacteria was improved to 80%. Real time PCR revealed sensitivity, specificity, positive predictive value and negative predictive value of [100%, 66.7%, 87.5% and 100%] respectively. Compared to culture, the 16S rRNA real time PCR demonstrated a high negative value for ruling out neonatal sepsis. There was significant statistical difference between the PCR positive and negative cases as regards the hematological sepsis score. The results demonstrated the ability of DNA sequencing to recognize 4 pathogens which were negative by blood culture. The time consumed to detect sepsis using blood culture was up to 5 days while it took up to 16 h only by PCR and sequencing methods. 16S rRNA gene amplification by real time PCR and sequence analysis could be served as ideal and reliable genetic-based methods to diagnose and rule out sepsis with provision of additional data that cannot be obtained by routine laboratory tests with a shorter turnaround time than those with culture-based protocols.